LiNi 0.5 Mn 1.5 O 4 (LNMO)/poly(3,4-ethylenedioxythiophene) (PEDOT) composite cathode materials were prepared through in-situ polymerization of thiophene monomer (EDOT), with ammonium persulphate (APS) as oxidizing agent, p-toluenesulfonic acid (PTSA) as dopant. The morphology, amount of PEDOT coating, electrochemical properties of LNMO/PEDOT were characterized by scanning electron microscopy (SEM), thermogravimetric analysis (TGA) and galvanostatic charge and discharge tests. The results show that the composite materials show better cycle performance than bare LNMO.
Introduction
Rechargeable lithium-ion batteries are now expected to put into use in hybrid electric vehicles (HEVs) and electric vehicles (EVs) [1] [2] . Unfortunately, the specific energy density of the present commercialized lithium-ion battery can hardly meet the requirements for practical applications [3] . In the current studied cathodes for lithium-ion batteries, the LiNi 0.5 Mn 1.5 O 4 which owns high operating voltage (4.6 -4.8 V), high theoretical capacity (147 mAh/g), high energy density (658 Wh/kg) and good thermal stability [4] [5] . However, the high operational potential will cause the reactions between electrolyte and LNMO, and form solid electrolyte interphase (SEI) layer, which will increase the cell impedance and limit lithium ion diffusion resulting in capacity decline with cycling. In 
Experiment Section

Preparation of Material
Firstly, a certain amount of EDOT was added to the p-toluenesulfonic acid solution with continuous stirring for 2 h. Then, in protection of nitrogen, the LNMO and APS were added respectively into above solution and stirred for 12 h at 0˚C.
During the synthesis process, the PEDOT layer was prepared through the oxidative polymerization of EDOT using the APS as oxidant. Finally, the powder was washed several times with distilled water and ethanol, and dried at 80˚C overnight to obtain the PEDOT/LNMO composite.
Materials Characterization
Thermogravimetric analysis (TGA, TA corporation Q60, heating rate is 10˚C/min) was used to determine the PEDOT content. The crystal structures of LNMO and PEDOT/LNMO samples were investigated by X-ray diffraction patterns (XRD, Bruk-D8X with CuKα) at a scan rate of 3˚/s from 10˚ to 90˚. The morphologies of the samples were observed by scanning electron microscopy (SEM, HITACHI S-4800), the electrochemical properties were tested by constant-current charge-discharge (LAND CT2001A) at 3 -4.9 V.
Electrochemical Measurements
The electrochemical properties of the cathodes were tested by using CR2016 coin 
Results and Discussion
The PEDOT content in the composite was determined by thermogravimetric analysis is 1wt% [ Figure 1 114 mAh/g can be obtained for composite materials with 1 wt% PEDOT after 100 cycles at room temperature. It is suggested that the LNMO with 1 wt% PEDOT coating shows better cycle life than bare LNMO.
Conclusion
